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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal device enabling 
a display brighter than hereto fore without causing any gray scale 
inversion. 

SOLUTION: In this liquid crystal display device of a scattering mode, 
when a direction of observation is set to a direction different from an 
exit direction of the light emitted forward from a liquid crystal layer in 
a transmission state of the liquid crystal layer, and the light is observed 
from the direction of observation, the device is provided with such a 
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its initial level up to reach a peak value and then ascends to almost zero 
level as an impression voltage ascends from zero V. Then the voltage 
range between a voltage value Vp at which the brightness level in this 
brightness-voltage characteristic takes a peak value and a voltage value 
V2 at which the brightness level takes almost 0 level is adopted as a 



driving voltage range. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 

precisely. 
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3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] In the liquid crystal display in the dispersion mode which displays by changing a liquid crystal 
layer to a dispersion condition and a transparency condition The electrical-potential-difference value from 
which it has the brightness-voltage characteristic to which peak value exists in an intensity level in the 
process of the dispersion condition of a liquid crystal layer, and a transparency condition, and the 
intensity level in said brightness-voltage characteristic serves as peak value when it observes from 
[ predetermined ] observation, The liquid crystal display characterized by making into the driver voltage 
range the range of the electrical-potential- difference value from which an intensity level turns into 
abbreviation 0 level. 

[Claim 2] In the liquid crystal display in the dispersion mode which displays by changing a liquid crystal 
layer to a dispersion condition and a transparency condition It is the normally white from which said 
dispersion mode serves as light status display in the state of dispersion at the time of no 
electrical-potential-difference impressing. When it observes from [ predetermined ] observation, take for 
applied voltage to rise from OV, and an intensity level once rises from an init level, and reaches peak value. 
It is the liquid crystal display characterized by making into the driver voltage range the range of the 
electrical-potential -difference value from which it has after that an 
electrical-potential-difference-brightness property which descends up to abbreviation 0 level, and the 
intensity level in said brightness-voltage characteristic serves as peak value, and the 
electrical-potential-difference value from which an intensity level turns into abbreviation 0 level. 
[Claim 3] In the liquid crystal display in the dispersion mode which displays by changing a liquid crystal 
layer to a dispersion condition and a transparency condition It is the normally black from which said 
dispersion mode serves as a dark status display in the state of transparency at the time of no 
electrical -potential -difference impressing. When it observes from [ predetermined ] observation, 
brightness is abbreviation 0 level until applied voltage reaches threshold voltage from OV. If applied 
voltage exceeds threshold voltage, will take to the rise of applied voltage, and an intensity level rises, and 
peak value is reached. It is the liquid crystal display characterized by making the range of said threshold 
voltage value to which it has the descending electrical-potential-difference-brightness property after that, 
and the intensity level in said brightness-voltage characteristic begins to change from 0 level, and the 
electrical-potential-difference value from which an intensity level serves as peak value into the driver 
voltage range. 

[Claim 4] The liquid crystal display according to claim 2 characterized by making into the driver voltage 
range the range of the highest electrical-potential -difference value and the electrical-potential-difference 
value from which said intensity level turns into abbreviation 0 level among the 
electrical-potential-difference values from which two or more peak value of the intensity level in said 
brightness-voltage characteristic exists, and turns into each peak value. 

[Claim 5] The liquid crystal display according to claim 3 with which two or more peak value of the 
intensity level in said brightness-voltage characteristic exists, and said intensity level is characterized by 
making the range of the lowest electrical-potential-difference value into the driver voltage range among 
said threshold voltage value which begins to change from 0 level, and the electrical-potential-difference 
value from which it becomes said each peak value. 

[Claim 6] The liquid crystal display according to claim 1 with which said observation direction is 
characterized by being set to a front side in the direction of outgoing radiation of the light by which 
outgoing radiation is carried out, and the different direction from a liquid crystal layer in the 
transparency condition of a liquid crystal layer. 

[Claim 7] The liquid crystal display according to claim 2 with which said observation direction is 
characterized by being set to a front side in the direction of outgoing radiation of the light by which 
outgoing radiation is carried out, and the different direction from a liquid crystal layer in the 
transparency condition of a liquid crystal layer. 

[Claim 8] The liquid crystal display according to claim 3 with which said observation direction is 
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characterized by being set to a front side in the direction of outgoing radiation of the light by which 
outgoing radiation is carried out, and the different direction from a liquid crystal layer in the 
transparency condition of a liquid crystal layer. 

[Claim 9] The liquid crystal display according to claim 2 characterized by carrying out a bias drive. 
[Claim 10] The liquid crystal display according to claim 3 characterized by carrying out a bias drive. 
[Claim 11] The liquid crystal display according to claim 9 characterized by being constituted so that the 
bias voltage in said bias drive can be adjusted. 

[Claim 12] The liquid crystal display according to claim 10 characterized by being constituted so that the 
bias voltage in said bias drive can be adjusted. 

[Claim 13] The liquid crystal display according to claim 1 characterized by having a driver voltage 
adjustment means to adjust so that driver voltage may become said driver voltage range, according to 
change of said brightness-voltage characteristic. 

[Claim 14] The liquid crystal display according to claim 2 characterized by having a driver voltage 
adjustment means to adjust so that driver voltage may become said driver voltage range, according to 
change of said brightness-voltage characteristic. 

[Claim 15] The liquid crystal display according to claim 3 characterized by having a driver voltage 
adjustment means to adjust so that driver voltage may become said driver voltage range, according to 
change of said brightness-voltage characteristic. 

[Claim 16] Said driver voltage adjustment means is a liquid crystal display according to claim 13 
characterized by being constituted so that driver voltage may be adjusted according to the 
above-mentioned detection result, while having a detection means to detect the electrical potential 
difference corresponding to the peak value of said intensity level mostly. 

[Claim 17] Said driver voltage adjustment means is a liquid crystal display according to claim 14 
characterized by being constituted so that driver voltage may be adjusted according to the 
above-mentioned detection result, while having a detection means to detect the electrical potential 
difference corresponding to the peak value of said intensity level mostly. 

[Claim 18] Said driver voltage adjustment means is a liquid crystal display according to claim 15 
characterized by being constituted so that driver voltage may be adjusted according to the 
above-mentioned detection result, while having a detection means to detect the electrical potential 
difference corresponding to the peak value of said intensity level mostly. 

[Claim 19] The above-mentioned driver voltage adjustment means is a liquid crystal display according to 
claim 13 characterized by being constituted so that driver voltage may be adjusted according to the 
above-mentioned detection result, while having a detection means to detect the temperature of the busy 
condition of a liquid crystal display. 

[Claim 20] The above-mentioned driver voltage adjustment means is a liquid crystal display according to 
claim 14 characterized by being constituted so that driver voltage may be adjusted according to the 
above-mentioned detection result, while having a detection means to detect the temperature of the busy 
condition of a liquid crystal display. 

[Claim 21] The above-mentioned driver voltage adjustment means is a liquid crystal display according to 
claim 15 characterized by being constituted so that driver voltage may be adjusted according to the 
above-mentioned detection result, while having a detection means to detect the temperature of the busy 
condition of a liquid crystal display. 

[Claim 22] The liquid crystal display according to claim 1 with which the reflecting plate which makes it 
reflect and carries out outgoing radiation of the light which carries out incidence from the front side of 
said liquid crystal layer to a front side is characterized by preparing for the back side of said liquid crystal 
layer. 

[Claim 23] The liquid crystal display according to claim 2 with which the reflecting plate which makes it 
reflect and carries out outgoing radiation of the light which carries out incidence from the front side of 
said liquid crystal layer to a front side is characterized by preparing for the back side of said liquid crystal 

layer. 

[Claim 24] The liquid crystal display according to claim 3 with which the reflecting plate which makes it 
reflect and carries out outgoing radiation of the light which carries out incidence from the front side of 
said liquid crystal layer to a front side is characterized by preparing for the back side of said liquid crystal 
layer. 

[Claim 25] The liquid crystal display according to claim 1 characterized by equipping the back side of said 
liquid crystal layer with the light source, and for the light of the direction of slant from the light source 
passing a liquid crystal layer, and carrying out outgoing radiation to a front side. 

[Claim 26] The liquid crystal display according to claim 2 characterized by equipping the back side of said 
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liquid crystal layer with the light source, and for the light of the direction of slant from the light source 
passing a liquid crystal layer, and carrying out outgoing radiation to a front side. 

[Claim 27] The liquid crystal display according to claim 3 characterized by equipping the back side of said 
liquid crystal layer with the light source, and for the light of the direction of slant from the light source 
passing a liquid crystal layer, and carrying out outgoing radiation to a front side. 

[Claim 28] The liquid crystal display according to claim 1 characterized by displaying by active-matrix 

drive. 

[Claim 29] The liquid crystal display according to claim 2 characterized by displaying by active-matrix 
drive. 

[Claim 30] The liquid crystal display according to claim 3 characterized by displaying by active-matrix 
drive. 

[Claim 31] The liquid crystal display according to claim 1 characterized by displaying by passive-matrix 
drive. 

[Claim 32] The liquid crystal display according to claim 2 characterized by displaying by passive-matrix 
drive. 

[Claim 33] The liquid crystal display according to claim 3 characterized by displaying by passive-matrix 

drive. 

[Claim 34] The drive approach of the liquid crystal display characterized by carrying out a bias drive in 
the drive approach of the liquid crystal display in the dispersion mode which displays by changing a 
liquid crystal layer to a dispersion condition and a transparency condition. 

[Claim 35] The drive approach of the liquid crystal display according to claim 34 characterized by 
performing the active drive by the active component array. 

[Claim 36] The drive approach of a liquid crystal display according to claim 34 that said bias drive is 
characterized by being an opposite reversal drive. 

[Claim 37] The drive approach of a liquid crystal display according to claim 34 that said bias drive is 
characterized by being a floating-gate drive. 

[Claim 38] The drive approach of a liquid crystal display according to claim 34 that said bias drive is 
characterized by being a capacity-coupling drive. 

[Claim 39] The drive approach of the liquid crystal display according to claim 34 characterized by the bias 
voltage in said bias drive being adjustable. 

[Claim 40] The liquid crystal display characterized by having the brightness-voltage characteristic to 
which an intensity level with applied voltage higher than the intensity level in 0V exists in the process of 
the dispersion condition of a liquid crystal layer, and a transparency condition in the liquid crystal display 
in the dispersion mode which displays by changing a liquid crystal layer to a dispersion condition and a 
transparency condition when it observes from [ predetermined ] observation. 

[Claim 41] The liquid crystal display according to claim 40 characterized by making into the driver 
voltage range the range to an electrical-potential-difference value in said brightness-voltage 
characteristic where an intensity level carries out monotone reduction, and turns into abbreviation 0 level 
from the electrical-potential-difference value from which said applied voltage serves as an intensity level 
higher than the intensity level in 0V. 

[Claim 42] The liquid crystal display according to claim 40 characterized by being constituted so that said 
applied voltage which changes according to the service temperature of a liquid crystal display may 
become [ an intensity level higher than the intensity level in 0V ] the highest at service temperature 
within the limits. 

[Claim 43] The liquid crystal display according to claim 40 characterized by being constituted so that the 
intensity level with said applied voltage higher than the intensity level in 0V which changes according to 
the service temperature of a liquid crystal display may become the highest in a room temperature mostly. 
[Claim 44] The liquid crystal display according to claim 40 with which liquid crystal phase-isotropic phase 
phase transition temperature in the liquid crystal ingredient which constitutes said liquid crystal layer is 
characterized by being higher than the upper limit of the operating temperature limits of a liquid crystal 
display 20 degrees C or more. 

[Claim 45] The liquid crystal display according to claim 40 with which liquid crystal phase-isotropic phase 
phase transition temperature in the liquid crystal ingredient which constitutes said liquid crystal layer is 
characterized by being 80 degrees C or more. 

[Claim 46] The liquid crystal display according to claim 1 characterized by being constituted so that the 
peak value of said intensity level which changes according to the service temperature of a liquid crystal 
display may become the highest at service temperature within the limits. 

[Claim 47] The liquid crystal display according to claim 1 characterized by being constituted so that the 
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peak value of said intensity level which changes according to the service temperature of a liquid crystal 
display may become the highest in a room temperature mostly. 

[Claim 48] The liquid crystal display according to claim 1 with which liquid crystal phase-isotropic phase 
phase transition temperature in the liquid crystal ingredient which constitutes said liquid crystal layer is 
characterized by being higher than the upper limit of the operating temperature limits of a liquid crystal 
display 20 degrees C or more. 

[Claim 49] The liquid crystal display according to claim 1 with which liquid crystal phase-isotropic phase 
phase transition temperature in the liquid crystal ingredient which constitutes said liquid crystal layer is 
characterized by being 80 degrees C or more. 

[Claim 50] the case where dispersion gain of d (micrometer) and said liquid crystal layer is set to SG for 
the thickness of said liquid crystal layer - 50exp (-0.4d) - < - SG < 360exp (-0.47d) 
The liquid crystal display according to claim 1 characterized by ************ . 

[Claim 51] the case where the birefringence anisotropy of a liquid crystal ingredient [ in /, for the 
dispersion gain of d (micrometer) and said liquid crystal layer / in the thickness of said liquid crystal layer 
/ SG and said liquid crystal layer ] is set to deltan 50exp (-1.6deltan-d) - < - SG < - 360exp 
(-1.88deltan-d) 

The liquid crystal display according to claim 1 characterized by ************. 

[Claim 52] The liquid crystal display according to claim 1 with which dispersion gain of said liquid crystal 
layer is characterized by being 10 or more and 200 or less. 

[Claim 53] The liquid crystal display according to claim 1 with which dispersion gain of said liquid crystal 
layer of service temperature within the limits of a liquid crystal display is characterized by being 10 or 
more and 200 or less. , 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display in the dispersion mode which 
displays by changing a liquid crystal layer to a dispersion condition and a transparency condition. 
[0002] 

[Description of the Prior Art] As a typical conventional example of the liquid crystal display in this kind of 
dispersion mode, the liquid crystal display of the transparency mold which carries out incidence of the 
slanting light, the reflective mold liquid crystal display using a reflecting plate, etc. are known. In such a 
conventional example, since the brightness in an early dispersion condition was decided, there was a 
problem that a bright display was not obtained. Moreover, in the liquid crystal display in the dispersion 
mode of the conventional example, when a halftone display was performed, there was a problem that tone 
reversal arose. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned trouble was not essential in the 
dispersion mold liquid crystal display, and it became clear by this invention person's experimental result 
that it originated in the error having been in recognition of the brightness -voltage characteristic rather. 
That is, it was thought that the maximum level of the above [ brightness ] up to the range where 
brightness is the maximum level at the time of no electrical-potential-difference impressing as the 
brightness [ in this case ] -voltage characteristic is generally shown in drawing 23 , when the case of a 
normally white is mentioned as an example, for example, and 0V to an electrical potential difference rises 
slightly at the time of electrical-potential-difference impression was maintained, the intensity level fell 
rapidly by the power surge after it, and abbreviation 0 level was reached. However, according to this 
invention person's experimental result, it became clear that an actual 
electrical-potential-difference-brightness property was not the property shown in drawing 23 but a 
property that peak value exists in an intensity level by electrical-potential- difference impression as 
shown in drawing 3 . Therefore, with the liquid crystal display in the dispersion mode of the conventional 
example, since it was displaying based on a different electrical-potential-difference-brightness property 
from an actual electrical-potential-difference-brightness property, sufficient brightness is not obtained 
and it is thought that tone reversal had arisen. Then, this invention person came to invent the liquid 
crystal display which can solve the above-mentioned technical problem by displaying based on the 
electrical-potential- difference-brightness property shown in drawing 3 . 

[0004] this invention is markedly boiled compared with the conventional example, and a bright display is 
possible and it aims at offer of the liquid crystal display which can display without tone reversal arising. 
[0005] 
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[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of claim 1 In 
the liquid crystal display in the dispersion mode which displays by changing a liquid crystal layer to a 
dispersion condition and a transparency condition The electrical-potential-difference value from which it 
has the brightness-voltage characteristic to which peak value exists in an intensity level in the process of 
the dispersion condition of a liquid crystal layer, and a transparency condition, and the intensity level in 
said brightness-voltage characteristic serves as peak value when it observes from [ predetermined ] 
observation, It is characterized by making into the driver voltage range the range of the 
electrical-potential-difference value from which an intensity level turns into abbreviation 0 level. 
According to the above-mentioned configuration, since peak brightness exists in the brightness-voltage 
characteristic, compared with the driver voltage range, then the conventional example, high brightness, 

1. e., a bright display, becomes possible about the range of the electrical-potential-difference value used as 
this peak brightness, and the electrical -potential- difference value from which brightness serves as 0% of 
abbreviation. Moreover, the tone reversal resulting from peak brightness not existing in the 
brightness-voltage characteristic and peak brightness existing in the brightness-voltage characteristic 
like the conventional example can be prevented by making the above-mentioned range into the driver 
voltage range. Moreover, invention of claim 2 is set to the liquid crystal display in the dispersion mode 
which displays by changing a liquid crystal layer to a dispersion condition and a transparency condition. 
It is the normally white from which said dispersion mode serves as light status display in the state of 
dispersion at the time of no electrical- potential-difference impressing. When it observes from 
[ predetermined ] observation, take for applied voltage to rise from 0V, and an intensity level once rises 
from an init level, and reaches peak value. It has after that an electrical-potential-difference-brightness 
property which descends up to abbreviation 0 level, and is characterized by making into the driver 
voltage range the range of the electrical -potential -difference value from which the intensity level in said 
brightness-voltage characteristic serves as peak value, and the electrical-potential-difference value from 
which an intensity level turns into abbreviation 0 level. According to the above-mentioned configuration, 
a display brighter than the conventional example is possible, and the liquid crystal display of a normally 
white which can prevent tone reversal can be realized. Moreover, invention of claim 3 is set to the liquid 
crystal display in the dispersion mode which displays by changing a liquid crystal layer to a dispersion 
condition and a transparency condition. It is the normally black from which said dispersion mode serves 
as a dark status display in the state of transparency at the time of no electrical- potential -difference 
impressing. When it observes from [ predetermined ] observation, brightness is abbreviation 0 level until 
applied voltage reaches threshold voltage from 0V. If applied voltage exceeds threshold voltage, will take 
to the rise of applied voltage, and an intensity level rises, and peak value is reached. It has the 
descending electrical- potential -difference-brightness property after that, and is characterized by making 
into the driver voltage range the range of said threshold voltage value to which the intensity level in said 
brightness-voltage characteristic begins to change from 0 level, and the electrical" potential -difference 
value from which an intensity level serves as peak value. According to the above-mentioned configuration, 
a display brighter than the conventional example is possible, and the liquid crystal display of a normally 
black which can prevent tone reversal can be realized. Moreover, invention of claim 4 is invention of claim 

2, and is characterized by making into the driver voltage range the range of the highest 
electrical- potential-difference value and the electrical-potential-difference value from which said 
intensity level turns into abbreviation 0 level among the electrical-potential- difference values from which 
two or more peak value of the intensity level in said brightness -voltage characteristic exists, and turns 
into each peak value. 

[0006] Moreover, it is characterized by making the range of the lowest electrical-potential-difference value 
into the driver voltage range among said threshold voltage value to which invention of claim 5 is 
invention of claim 3, two or more peak value of the intensity level in said brightness-voltage 
characteristic exists, and said intensity level begins to change from 0 level, and the 
electrical-potential-difference value from which it becomes said each peak value. 

[0007] Moreover, invention of claim 6 is invention of claim 1, and is characterized by setting up said 
observation direction in the direction of outgoing radiation of the light by which outgoing radiation is 
carried out from a liquid crystal layer in the transparency condition of a liquid crystal layer to a front side, 
and the different direction. 

[0008] Moreover, invention of claim 7 is invention of claim 2, and is characterized by setting up said 
observation direction in the direction of outgoing radiation of the light by which outgoing radiation is 
carried out from a liquid crystal layer in the transparency condition of a liquid crystal layer to a front side, 
and the different direction. 

[0009] Moreover, invention of claim 8 is invention of claim 3, and is characterized by setting up said 
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observation direction in the direction of outgoing radiation of the light by which outgoing radiation is 
carried out from a liquid crystal layer in the transparency condition of a liquid crystal layer to a front side, 
and the different direction. 

[0010] Moreover, invention of claim 9 is invention of claim 2, and is characterized by carrying out a bias 
drive. 

[0011] Moreover, invention of claim 10 is invention of claim 3, and is characterized by carrying out a bias 
drive. 

[0012] Moreover, invention of claim 11 is invention of claim 9, and is characterized by being constituted so 
that the bias voltage in said bias drive can be adjusted. 

[0013] Moreover, invention of claim 12 is invention of claim 10, and is characterized by being constituted 
so that the bias voltage in said bias drive can be adjusted. 

[0014] Moreover, invention of claim 13 is invention of claim 1, and is characterized by having a driver 
voltage adjustment means to adjust so that driver voltage may become said driver voltage range, 
according to change of said brightness-voltage characteristic. 

[0015] Moreover, invention of claim 14 is invention of claim 2, and is characterized by having a driver 
voltage adjustment means to adjust so that driver voltage may become said driver voltage range, 
according to change of said brightness-voltage characteristic. 

[0016] Moreover, invention of claim 15 is invention of claim 3, and is characterized by having a driver 
voltage adjustment means to adjust so that driver voltage may become said driver voltage range, 
according to change of said brightness-voltage characteristic. 

[0017] Moreover, invention of claim 16 is invention of claim 13, and while having a detection means to 
detect the electrical potential difference corresponding to the peak value of said intensity level mostly, 
said driver voltage adjustment means is characterized by being constituted so that driver voltage may be 
adjusted according to the above-mentioned detection result. 

[0018] Moreover, invention of claim 17 is invention of claim 14, and while having a detection means to 
detect the electrical potential difference corresponding to the peak value of said intensity level mostly, 
said driver voltage adjustment means is characterized by being constituted so that driver voltage may be 
adjusted according to the above-mentioned detection result. 

[0019] Moreover, invention of claim 18 is invention of claim 15, and while having a detection means to 
detect the electrical potential difference corresponding to the peak value of said intensity level mostly, 
said driver voltage adjustment means is characterized by being constituted so that driver voltage may be 
adjusted according to the above-mentioned detection result. 

[0020] Moreover, invention of claim 19 is invention of claim 13, and while having a detection means to 
detect the temperature of the busy condition of a liquid crystal display, the above-mentioned driver 
voltage adjustment means is characterized by being constituted so that driver voltage may be adjusted 
according to the above-mentioned detection result. 

[0021] Moreover, invention of claim 20 is invention of claim 14, and while having a detection means to 
detect the temperature of the busy condition of a liquid crystal display, the above-mentioned driver 
voltage adjustment means is characterized by being constituted so that driver voltage may be adjusted 
according to the above-mentioned detection result. 

[0022] Moreover, invention of claim 21 is invention of claim 15, and while having a detection means to 
detect the temperature of the busy condition of a liquid crystal display, the above-mentioned driver 
voltage adjustment means is characterized by being constituted so that driver voltage may be adjusted 
according to the above-mentioned detection result. 

[0023] Moreover, invention of claim 22 is invention of claim 1, and the reflecting plate which makes it 
reflect and carries out outgoing radiation of the light which carries out incidence from the front side of 
said liquid crystal layer to a front side is characterized by preparing for the back side of said liquid crystal 
layer. 

[0024] Moreover, invention of claim 23 is invention of claim 2, and the reflecting plate which makes it 
reflect and carries out outgoing radiation of the light which carries out incidence from the front side of 
said liquid crystal layer to a front side is characterized by preparing for the back side of said liquid crystal 

layer. 

[0025] Moreover, invention of claim 24 is invention of claim 3, and the reflecting plate which makes it 
reflect and carries out outgoing radiation of the light which carries out incidence from the front side of 
said liquid crystal layer to a front side is characterized by preparing for the back side of said liquid crystal 
layer. According to the above-mentioned configuration, a display brighter than the conventional example 
is possible, and the liquid crystal display of the reflective mold which can prevent tone reversal can be 
realized. Moreover, invention of claim 25 is invention of claim 1, and is characterized by equipping the 
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back side of said liquid crystal layer with the light source, and for the light of the direction of slant from 
the light source passing a liquid crystal layer, and carrying out outgoing radiation to a front side. 
[0026] Moreover, invention of claim 26 is invention of claim 2, and is characterized by equipping the back 
side of said liquid crystal layer with the light source, and for the light of the direction of slant from the 
light source passing a liquid crystal layer, and carrying out outgoing radiation to a front side. 
[0027] Moreover, invention of claim 27 is invention of claim 3, and is characterized by equipping the back 
side of said liquid crystal layer with the light source, and for the light of the direction of slant from the 
light source passing a liquid crystal layer, and carrying out outgoing radiation to a front side. According to 
the above-mentioned configuration, a display brighter than the conventional example is possible, and the 
liquid crystal display of the transparency mold which can prevent tone reversal can be realized. Moreover, 
invention of claim 28 is invention of claim 1, and is characterized by displaying by active-matrix drive. 
[0028] Moreover, invention of claim 29 is invention of claim 2, and is characterized by displaying by 
active -matrix drive. 

[0029] Moreover, invention of claim 30 is invention of claim 3, and is characterized by displaying by 
active-matrix drive. According to the above-mentioned configuration, a display brighter than the 
conventional example is possible, and the liquid crystal display of the active-matrix mold which can 
prevent tone reversal can be realized. Moreover, invention of claim 31 is invention of claim 1, and is 
characterized by displaying by passive-matrix drive. 

[0030] Moreover, invention of claim 32 is invention of claim 2, and is characterized by displaying by 
passive-matrix drive. 

[0031] Moreover, invention of claim 33 is invention of claim 3, and is characterized by displaying by 
passive-matrix drive. According to the above-mentioned configuration, a display brighter than the 
conventional example is possible, and the liquid crystal display of the passive-matrix mold which can 
prevent tone reversal can be realized. Moreover, invention of claim 34 is characterized by carrying out a 
bias drive in the drive approach of the liquid crystal display in the dispersion mode which displays by 
changing a liquid crystal layer to a dispersion condition and a transparency condition. 
[0032] Moreover, invention of claim 35 is invention of claim 34, and is characterized by performing the 
active drive by the active component array. 

[0033] Moreover, invention of claim 36 is invention of claim 34, and is characterized by said bias drive 
being an opposite reversal drive. 

[0034] Moreover, invention of claim 37 is invention of claim 34, and is characterized by said bias drive 
being a floating-gate drive. 

[0035] Moreover, invention of claim 38 is invention of claim 34, and is characterized by said bias drive 
being a capacity-coupling drive. 

[0036] Moreover, invention of claim 39 is invention of claim 34, and is characterized by said 
predetermined electrical potential difference which said bias driving means generates being adjustable. 
[0037] Moreover, in the liquid crystal display in the dispersion mode which displays by changing a liquid 
crystal layer to a dispersion condition and a transparency condition, invention of claim 40 is characterized 
by having the brightness-voltage characteristic to which an intensity level with applied voltage higher 
than the intensity level in 0V exists in the process of the dispersion condition of a liquid crystal layer, and 
a transparency condition, when it observes from [ predetermined ] observation. 

[0038] Moreover, invention of claim 41 is invention of claim 40, and is characterized by making into the 
driver voltage range the range to an electrical -potential -difference value in said brightness-voltage 
characteristic where an intensity level carries out monotone reduction, and turns into abbreviation 0 level 
from the electrical-potential-difference value from which said applied voltage serves as an intensity level 
higher than the intensity level in 0V. 

[0039] Moreover, invention of claim 42 is invention of claim 40, and is characterized by being constituted 
so that said applied voltage which changes according to the service temperature of a liquid crystal display 
may become [ an intensity level higher than the intensity level in 0V ] the highest at service temperature 
within the limits. 

[0040] Moreover, invention of claim 43 is invention of claim 40, and is characterized by being constituted 
so that the intensity level with said applied voltage higher than the intensity level in 0V which changes 
according to the service temperature of a liquid crystal display may become the highest in a room 
temperature mostly. 

[004 1] Moreover, invention of claim 44 is invention of claim 40, and liquid crystal phase-isotropic phase 
phase transition temperature in the liquid crystal ingredient which constitutes said liquid crystal layer is 
characterized by being higher than the upper limit of the operating temperature limits of a liquid crystal 
display 20 degrees C or more. 
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[0042] Moreover, invention of claim 45 is invention of claim 40, and liquid crystal phase-isotropic phase 
phase transition temperature in the liquid crystal ingredient which constitutes said liquid crystal layer is 
characterized by being 80 degrees C or more. 

[0043] Moreover, invention of claim 46 is invention of claim 1, and is characterized by being constituted so 
that the peak value of said intensity level which changes according to the service temperature of a liquid 
crystal display may become the highest at service temperature within the limits. 

[0044] Moreover, invention of claim 47 is invention of claim 1, and is characterized by being constituted so 
that the peak value of said intensity level which changes according to the service temperature of a liquid 
crystal display may become the highest in a room temperature mostly. 

[0045] Moreover, invention of claim 48 is invention of claim 1, and liquid crystal phase-isotropic phase 
phase transition temperature in the liquid crystal ingredient which constitutes said liquid crystal layer is 
characterized by being higher than the upper limit of the operating temperature limits of a liquid crystal 
display 20 degrees C or more. 

[0046] Moreover, invention of claim 49 is invention of claim 1, and liquid crystal phase-isotropic phase 
phase transition temperature in the liquid crystal ingredient which constitutes said liquid crystal layer is 
characterized by being 80 degrees C or more. By these, effect by the temperature dependence of 
magnitude deltan of the refractive-index anisotropy of a liquid crystal ingredient can be lessened, and 
high brightness and contrast can be acquired by service temperature within the limits. 
[0047] moreover, the case where invention of claim 50 is invention of claim 1, and dispersion gain of d 
(micrometer) and said liquid crystal layer is set to SG for the thickness of said liquid crystal layer - 50exp 
(•OAd) - < - SG < - 360exp (-0.47d) 
It is characterized by ************. 

[0048] moreover, the case where invention of claim 51 is invention of claim 1, and the birefringence 
anisotropy of a liquid crystal ingredient [ in /, for the dispersion gain of d (micrometer) and said liquid 
crystal layer / in the thickness of said liquid crystal layer / SG and said liquid crystal layer ] is set to 
deltan - 50exp (-1.6deltan-d) - < - SG < - 360exp (~1.88deltan-d) 
It is characterized by ************ . 

[0049] Moreover, invention of claim 52 is invention of claim 1, and is characterized by the dispersion gain 
of said liquid crystal layer being 10 or more and 200 or less. 

[0050] Moreover, invention of claim 53 is invention of claim 1, and dispersion gain of said liquid crystal 
layer of service temperature within the limits of a liquid crystal display is characterized by being 10 or 
more and 200 or less. The correlation shown in drawing 20 is between dispersion gain and contrast. The 
dispersion gain used as the maximum contrast exists in every thickness [ of a polymer dispersed liquid 
crystal layer ] (it is equivalent to panel gap.) d so that clearly from this drawing 20 . Then, in drawing 20 , 
when 70% or more of range of the maximum contrast is made into a setting range, the relation of the 
panel gap d and dispersion gain which are shown in drawing 2121 is obtained. In drawing 21 , Rhine PI 
shows the upper limit of the tolerance of dispersion gain, and Rhine P3 shows the minimum of the 
tolerance of dispersion gain. Therefore, if dispersion gain is set up within the limits of this Rhine PI and 
Rhine P3, 70% or more of contrast of the maximum contrast will be acquired. Here, Rhine PI is 
SG=360exp ( 0.47d), and Rhine P3 is SG=50exp (-0.4d). therefore, the dispersion gain SG of a polymer 
dispersed liquid crystal layer - 50exp (-0.4d) ■■ < - SG < 360exp (~0.47d) 

******** if it produces like, 70% or more of contrast of the maximum contrast will be acquired, and the 
polymer dispersed liquid crystal display device of the reflective mold of high brightness and high contrast 
will be realized. 
[0051] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. The gestalt of this operation can attain raise in brightness, and high contrast-ization by setting 
up driver voltage appropriately. 

(Outline of the gestalt of operation) Drawing 1 is the sectional view which the liquid crystal display 
concerning the gestalt of operation simplified. The liquid crystal display 301 concerning the gestalt of this 
operation is a liquid crystal display of a reflective mold. This liquid crystal display 301 has the liquid 
crystal layer 305 arranged between the bottom substrate 302, the upper substrate 303 which counters the 
bottom substrate 302, the reflecting plate 304 which consists of aluminum, and a reflecting plate 304 and 
the upper substrate 303. This liquid crystal layer 305 consists of dispersion liquid crystal which displays 
by the change of a dispersion condition and a transparency condition. As dispersion liquid crystal, a 
polymer dispersed liquid crystal, dynamic scattering mold liquid crystal (DSM^dynamic scattering mode), 
cholesteric NEMATEKKU phase transition mold liquid crystal, etc. are illustrated, for example. 
[0052] Drawing 2 is drawing for explaining the display action of a liquid crystal display 301, and drawing 
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3 is a graph which shows the brightness-voltage characteristic of a liquid crystal display 301. This liquid 
crystal display 301 is a dispersion mold liquid crystal display of the so-called normally white in which 
bright state is shown in the state of dispersion at the time of no electrical-potential-difference impressing. 
When the display action of this liquid crystal display is explained and it is 0V at the time of no 
electrical-potential-difference impressing, i.e., applied voltage, since the liquid crystal layer 305 serves as 
dispersion mode, as shown in drawing 2 (a), incident light LI is reflected in a front-face side by the 
reflecting plate 304, and this reflected light turns into the scattered light. Since the dispersion conditions 
at this time are scattered on homogeneity about all directions (method dispersion of a grade), if they show 
a dispersion condition typically in the flat surface containing space for convenience, as a reference mark 
Al shows, they will serve as a perfect circle, the direction of outgoing radiation of the outgoing radiation 
light (it is equivalent to specular reflection light) L2 by which outgoing radiation is carried out from a 
liquid crystal layer in the transparency condition of the liquid crystal layer 305 in the observation 
direction Ml here to a front side, and a different direction - [ (it shall be set as drawing 2 (d)]) That is, it 
makes to avoid and see only specular reflection light into observation conditions. Therefore, such 
observation conditions are not especially unnatural as an observation mode of a liquid crystal display 
screen. 

[0053] If it observes such from [ Ml ] observation, thereby, a part of scattered light will serve as a display 
of bright state in accordance with the observation direction Ml. If the brightness- voltage characteristic 
shows the condition which shows in this drawing 2 (a), as shown in drawing 3 , brightness will become 
about about 40%. 

[0054] Subsequently, if applied voltage rises from 0V, the dispersion condition falls. However, if the 
dispersion condition falls, the dispersion range becomes small gradually and the reflected light will be 
[ that it should converge in the fixed direction ] in an ellipse dispersion condition as [ show / a reference 
mark A2 ]. Therefore, the amount of reflected lights which is in agreement in the fixed observation 
direction Ml becomes large gradually. And if applied voltage reaches **** (=2.5V), the amount of reflected 
lights which is in agreement in the observation direction Ml will serve as max, and as shown in drawing 
3 , the 70% of the maximum brightness will be obtained. 

[0055] And when applied voltage exceeds ****, the dispersion range becomes still smaller towards the 
convergence direction (the direction of the reflected light L2), and the reflected light will shift [ fixed / 
Ml ] from observation. Therefore, brightness takes and decreases to the increment in applied voltage, as 
shown in drawing 3 . And when applied voltage is VI (=4V), brightness falls to about 35% smaller than 
40% of brightness at the time of no early electrical-potential- difference impressing. And when applied 
voltage is V2 (=6.5V), it will be in the condition which shows in drawing 2 (d), and brightness serves as 0% 
of abbreviation, as shown in drawing 3 . 

[0056] In addition, under the condition of the following [ liquid crystal display / 301 ], this invention 
person experiments in the brightness -voltage characteristic shown in above-mentioned drawing 3 , and it 
is acquired. 

[0057] Cel thickness- Whenever [ incident angle / of 9 micrometer incident light ], to the theta i:30"degree 
observation direction and a substrate, with the liquid crystal display 301 in in the include-angle (viewing 
angle) theta2^15 degree to accomplish, thus dispersion mode with a perpendicular direction, brightness 
once rises [ the brightness I at the time of no electrical-potential-difference impress ] by 
electrical-potential-difference impression, peak value Ip (= 70) is reach, he decreases after that, and 
become 0% of abbreviation finally is understand. Therefore, in the liquid crystal display 301 concerning 
the gestalt of this operation, if applied voltage is set as the electrical-potential-difference value **** from 
which brightness serves as peak value Ip, the maximum brightness can be obtained. Therefore, it faces 
driving the liquid crystal display concerning the gestalt of this operation, and a display brighter than the 
conventional example is attained by making the range of the electrical-potential-difference value V2 used 
as the electrical-potential-difference value **** and the abbreviation minimum brightness corresponding 
to the maximum brightness (the gestalt of this operation 2.5 the range of V-6.5V) into the drive range. 
Moreover, by driving in the above-mentioned drive range, a peak will not exist in an 
electrical-potential-difference-brightness property and it prevents tone reversal arising. In addition, if the 
electrical-potential-difference value V2 used as the minimum brightness is an 
electrical-potential-difference value which is not limited to 6.5V and serves as brightness of 0% of 
abbreviation, it is enough, moreover, also although it is in the full dispersion condition and excels with the 
gestalt of the above-mentioned operation at the time of no electrical-potential-difference impressing, this 
invention is not limited to this, and if it is a liquid crystal display which has dispersion reinforcement 
which will be in the ellipse dispersion condition near full dispersion from the ellipse dispersion condition 
shown in drawing 2 (b) at least at the time of no electrical-potential-difference impressing, it will come 
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out enough. 

[0058] (Other matters) 

(l) With the gestalt of the above-mentioned implementation, also although it explains and excels about 
the liquid crystal display of a reflective mold, this invention can be suitably carried out also about the 
liquid crystal display of a transparency mold. 

[0059] (2) Moreover, to the drive method by bias voltage, for example, an opposite reversal drive, a 
capacity-coupling drive, and a pan, this invention can be suitably carried out also about FG (floating gate) 
drive. 

[0060] (3) Furthermore, this invention can be carried out suitable for any liquid crystal display of a 
active-matrix mold and a passive-matrix mold, if it is the liquid crystal display in dispersion mode. 
[0061] In addition, the concrete contents of above-mentioned (l) - (3) are explained below at a detail. 
(Gestalt 1 of operation) The gestalt 1 of operation is explained more concretely hereafter. 
[0062] Drawing 4 is the sectional view of liquid crystal display 30lAof macromolecule distributed process 
input output equipment concerning the gestalt 1 of operation. The same reference mark is given to the 
part corresponding to the liquid crystal display explained in the outline of the gestalt of the 
above-mentioned implementation. This liquid crystal display 30 1A is constituted using a polymer 
dispersed liquid crystal as dispersion mold liquid crystal which constitutes liquid crystal layer 305A. This 
liquid crystal display 301 A was manufactured by the general approach. That is, lamination and an empty 
eel are manufactured for the glass substrate (equivalent to the bottom substrate 302) with which the 
reflecting plate 304 was formed in the front face, and the glass substrate (equivalent to the upper 
substrate 303) with which the ITO electrode was formed through a sealing compound. Subsequently, the 
mixed solution (for example, PNM201 by Dainippon Ink, Inc.) of liquid crystal and a macromolecule was 
poured in by the vacuum pouring-in method into said empty cel. Then, using the high-pressure mercury 
lamp, ultraviolet rays were irradiated for 60 seconds by exposure on-the-strength 20 mW/cm2, according 
to photopolymerization of a macromolecule, phase separation of liquid crystal and the macromolecule was 
carried out, and liquid crystal layer 305A of a dispersion mold was produced. In addition, eel thickness 
could be 9 micrometers. 

[0063] Subsequently, when the electrical-potential-difference-brightness property of liquid crystal display 
301 A of the above-mentioned configuration was measured under conditions (thetal-30 degree and 
viewing-angle theta2-15 degree) whenever [ incident angle ], the same curve as drawing 3 was obtained. 
Therefore, it is admitted by driving in liquid crystal display 301A of macromolecule distributed process 
input output equipment in the range (the range of 2.5V-6.5V) of the electrical-potential-difference value 
**** corresponding to the maximum brightness, and the electrical-potential-difference value V2 
corresponding to the minimum brightness that a display brighter than the conventional example is 
attained, and tone reversal can be prevented. 

[0064] In addition, although you may make it generate the electrical potential difference of the 
above-mentioned range by the drive circuit which may be outputted to the electrical potential difference 
of 0V - an upper limit in order to drive on the electrical potential difference of the above range, you may 
make it use the drive circuit which generates the electrical potential difference of the difference of the 
electrical potential difference of an upper limit and a minimum, and the bias circuit which generates the 
electrical potential difference of a minimum. In the case of the latter, since the absolute value of the 
electrical potential difference which a drive circuit outputs becomes low, it can perform using a 
pressure-proof low thing as a transistor which constitutes a drive circuit etc. 

(Gestalt 2 of operation) Drawing 5 is the sectional view of the liquid crystal display concerning the gestalt 
2 of operation. The example of liquid crystal display 301B of the active-matrix mold of color display is 
shown by the gestalt 2 of this operation. If the main component of liquid crystal display 301B is explained, 
as a bottom substrate, the active-matrix substrate 310 is used and the thin film transistor (TFT-Thin 
Film Transistor) 311 which consists of an amorphous silicon is formed on this active-matrix substrate 310. 
This active-matrix substrate 310 is countered and the opposite substrate 313 with which the ITO 
electrode 312 as a counterelectrode was formed is arranged. Moreover, the color filter 314 and the black 
matrix 315 are formed in the inside front face of this ITO electrode 312. In addition, in drawing 5, 316 is a 
reflective pixel electrode which consists of aluminum etc. 

[0065] In case an opposite reversal drive is performed using the above-mentioned liquid crystal display 
30 IB, the bias voltage value impressed for an opposite reversal drive will be driven in the 
electrical-potential-difference value **** corresponding to the peak brightness of the brightness-voltage 
characteristic, then the drive range of drawing 3 , and the brightest display is attained. When this 
invention person actually impressed the bias voltage of Abbreviation 2-3V and performed the opposite 
reversal drive, the display brighter than the time of no electrical-potential-difference impressing was 
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obtained. Moreover, in the halftone display, there was no tone reversal and display grace was also good. 
[0066] When bias voltage was displayed by 0V for a comparison (the usual drive), it was in the display 
condition darker than the gestalt 2 of operation. Moreover, when a halftone display was performed, the 
gradation of a white level was reversed and display grace was spoiled sharply. This is considered to be 
based on the following reasons, namely, - the case where bias voltage is set to 0V the brightness of 
these 0V - about 2 - it is because a white level rises further rather than the white level set up based on 
the brightness of 0V since the direction in the case of the applied voltage of -3V has large brightness, so 
the gradation of a white level is reversed. 

[0067] Also although it explains and excels about an opposite reversal drive in the above-mentioned 
example, it is possible to apply similarly about FG (floating gate) drive (electric information American 
Communications Association paper magazine- 1991 123P47) which impresses bias voltage, and a 
capacity-coupling drive (flat-panel display: 1993 P128). 

(Gestalt 3 of operation) This invention is applicable not only to a reflective mold liquid crystal display but 
a transparency mold liquid crystal display. What is necessary is to replace with the reflective pixel 
electrode 316 of the gestalt 2 of operation, to consider as transparent electrodes, such as ITO, as a 
concrete configuration, and just to constitute so that a back light may be prepared at the back side of a 
substrate. 

[0068] When the electrical-potential-difference-brightness property was measured about such a 
transparency mold liquid crystal display, having used the incident angle theta 1 of the incident light from 
a back light 30 degrees, and having used the viewing angle theta 2 as 15 degrees, the same 
brightness-electrical-potential-difference curve as drawing 3 was obtained. Moreover, the bright display 
was obtained by impressing the bias voltage of predetermined magnitude like the gestalt 2 of the 
above-mentioned implementation. Moreover, although the halftone display was performed, tone reversal 
did not arise. 

(Gestalt 4 of operation) The liquid crystal display concerning the gestalt 4 of operation is a dispersion 
mold liquid crystal display of the so-called normally black in which a dark display condition is shown in 
the state of transparency at the time of no electrical- potential- difference impressing. The liquid crystal 
display concerning the gestalt 4 of operation was manufactured by the approach of a publication to 
JP,9-81 7630, A using the active-matrix substrate. In addition, eel thickness could be 15 micrometers. 
[0069] About the liquid crystal display manufactured by the above-mentioned approach, when the 
brightness-voltage characteristic was measured on conditions (thetal=30 degree and viewing-angle 
theta2=15 degree) whenever [ incident angle / of incident light ], the curve shown in drawing 6 which 
reversed the curve shown in drawing 3 was obtained. That is, it was the brightness-voltage characteristic 
which brightness is abbreviation 0 level until applied voltage reaches threshold voltage Vth (=1.8V) from 
0V, and will take to the rise of applied voltage if applied voltage exceeds threshold voltage Vth, an 
intensity level rises, reaches peak value Ip (70% of intensity levels), and descends after that. In addition, 
electrical-potential-difference value corresponding to peak value Ip **** was 5V. 

[0070] Why the brightness-voltage characteristic shown in such drawing 6 is acquired is explained below, 
the dispersion condition of the reflected light since the dispersion condition is contrary to the case of a 
normally white in the case of a normally black — fundamental — drawing 2 — it will pass through the 
process of (d) -> drawing 2 R>2(c) -> drawing 2 (b) ■> drawing 2 (a). Therefore, the curve shown in 
drawing 6 is obtained as the brightness-voltage characteristic. 

[0071] Thus, peak value Ip exists in the brightness-voltage characteristic about the case of a normally 
black as well as the case of a normally white. Therefore, in the liquid crystal display in the case of a 
normally black, if it drives in the range of the electrical- potential -difference value **** corresponding to 
the maximum brightness (=5V), and the threshold voltage value Vth (=1.8V), a display brighter than 
before is attained and generating of tone reversal can be prevented. 

(Gestalt 5 of operation) With the gestalt 5 of this operation, this invention was applied to the liquid 
crystal display of the passive -matrix mold which used the passive -matrix substrate. Scan electrode 
voltage [ in / in this liquid crystal display, it faces performing the passive -matrix drive based on the 
electrical-potential-difference equalizing method, and / in a scan electrode / ON period (scanning-line 
selection period) ] VD Signal-electrode electrical potential difference VS If the sum (VD+VS) sets up pixel 
electrode voltage (VD+VS) so that it may become an electrical-potential-difference value corresponding to 
the above-mentioned peak brightness, it is possible to display sufficient brightness. It is because it will 
drive in the electrical-potential-difference range (****-V2) in the electrical-potential-difference-brightness 
property substantially shown in drawing 3 by setting pixel electrode voltage (VD+VS) as the 
electrical-potential difference value corresponding to the above-mentioned peak brightness. 
[0072] In addition, this invention person performed the false passive- matrix drive based on the 
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electrical-potential-difference equalizing method using the liquid crystal display of the gestalten 1-4 of 
the above-mentioned implementation by reference. Consequently, display grace sufficient also by 
passive-matrix drive was able to be acquired. Moreover, 16 became the display also with the beautiful 
number of scanning lines. (By making the gamma property of an electrical- potential -difference brightness 
property make it steep, it becomes possible to make the number of scanning lines increase further.) In 
addition, "a false passive -matrix drive" means having driven by regarding it as a passive-matrix 
substrate, although the substrate of a pair is not an object for passive-matrix substrates. 
(Gestalt 6 of operation) Drawing 7 is the perspective view of the reflecting plate used in the reflective 
mold liquid crystal display concerning the gestalt 6 of operation, and drawing 8 is the sectional view of 
drawing 7 . With the gestalt 6 of this operation, the "RITORO reflector" was used as a reflecting plate 320. 
A "RITORO reflector" means the reflecting plate which has the description which reflects the light which 
entered in the direction of incidence here. Use of this reflecting plate 320 generates reflection very strong 
against the direction of the light source. However, unless it is a very special service condition, the 
direction of the light source and the observation direction are not in agreement. When an observer exists 
in the direction of the light source, it is because an observer's shadow is made. Therefore, even if it 
returns the reflected light to a light source side, it is satisfactory in any way practically. Then, by using 
the above-mentioned reflecting plate 320, the reflected light will be avoided and seen and the observation 
conditions of the brightness-voltage characteristic in this invention can be satisfied. Therefore, if it drives 
also in the reflective mold liquid crystal display concerning the gestalt 6 of such operation in the range of 
the electrical- potential- difference value used as the electrical -potential- difference value **** used as the 
maximum brightness, and the minimum brightness, a display brighter than before is attained and 
generating of tone reversal can be prevented. 

(Gestalt 7 of operation) The temperature dependence of the brightness -voltage characteristic in a liquid 
crystal display and its optimization are explained. 

[0073] The liquid crystal display (however, a eel gap 7 micrometers) shown with the gestalt 1 of said 
operation came to be shown in drawing 9 , when the temperature change of the brightness -voltage 
characteristic was measured. Moreover, what plotted the electrical potential difference from which 
brightness becomes a peak to temperature is shown in drawing 10 . 

[0074] As shown in these drawings, the electrical potential difference from which brightness becomes a 
peak is shifted according to service temperature. The temperature dependence of such the 
brightness-voltage characteristic originates in magnitude deltan of the refractive-index anisotropy of for 
example, a liquid crystal ingredient changing with temperature etc. So, in order to acquire high 
brightness and contrast in various service temperature, it is desirable to adjust the driver voltage range 
according to service temperature. In this case, although you may make it adjust the bound of the driver 
voltage range, since the effect which it has on the existence of the highest brightness, contrast, and tone 
reversal is large, it is more desirable [ especially the electrical potential difference by the side of the high 
brightness in the driver voltage range (setting to drawing 9 low-battery side) ] to adjust the electrical 
potential difference by the side of high brightness at least. 

[0075] While forming a temperature sensor 333 near the viewing area 332 of a liquid crystal display 331 
as* shown, for example in drawing 11 although it may be made to perform the above adjustments 
manually The data which show the bound electrical potential difference of the driver voltage range 
according to the output of the above-mentioned temperature sensor 333 to the memory 335 connected to 
the above-mentioned temperature sensor 333 through the A/D -conversion circuit 334 are made to hold 
beforehand. The drive circuit 336 may carry out making it output the electrical potential difference of the 
driver voltage range based on the data read from the above-mentioned memory 335 etc. 
[0076] Moreover, as shown, for example in drawing 12 , while forming brightness detection field 342a 
near the viewing area 342 of a liquid crystal display 341, the photosensor 343 connected to the 
A/D -conversion circuit 344 is formed, the electrical potential difference from which the drive circuit 346 is 
made to scan driver voltage by control of a control circuit 345, and brightness serves as a peak is detected, 
and you may make it ask for bias voltage based on a detection result. 

[0077] In addition, it may be made to perform detection of the electrical potential difference from which 
the above brightness serves as a peak to the power up of equipment, and when the effect which it has on 
image display does not pose a problem, it may be made to carry out into a display action always or 
periodically. Moreover, although it may be made to perform detection of temperature only to the power up 
of equipment, since image display is not affected, what is necessary is just made to carry out into a 
display action always or periodically. 

(Gestalt 8 of operation) The temperature dependence of the brightness-voltage characteristic explained 
with the gestalt 7 of the above-mentioned implementation becomes what changed with the magnitude of a 
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eel gap, particle size of a liquid crystal drop, etc. The temperature dependence of the brightness-voltage 
characteristic in case the magnitude of a eel gap is 7 micrometers, 12 micrometers, or 3 micrometers 
becomes like drawing 9 , drawing 13 , and drawing 14 , respectively, and, specifically, peak brightness 
becomes the highest at the time of about 20 degrees C, 60 degrees C, and 0 degree C. Thus, it is 
considered to be based on the following reasons that the temperature from which peak brightness 
becomes the highest differs. That is, generally, deltan is small at an elevated temperature and becomes 
large at low temperature, and in connection with this, dispersion reinforcement is small at an elevated 
temperature, and it becomes large at low temperature. On the other hand, the range of dispersion gain 
where peak brightness becomes the highest becomes settled with the magnitude of a eel gap etc., and 
peak brightness becomes low, even if dispersion gain is larger than this range (the optimal range) and it is 
small. So, it is thought that the brightness-voltage characteristic changes according to service 
temperature as mentioned above. 

[0078] then - for example, the thing for which the magnitude of deltan in the magnitude of a eel gap, the 
particle size of a liquid crystal drop, and predetermined temperature etc. is appropriately set up so that 
peak brightness may become the highest in service temperature, such as 0-60 degrees C, 10-40 degrees C, 
and 20-30 etc. degrees C, -- high brightness - and high — a contrast image can be displayed. 
[0079] Moreover, as for deltan of a liquid crystal ingredient, it is fundamentally desirable that there is 
little temperature dependence. Here, deltan has the property which increases rapidly from the time of 
generally a liquid crystal ingredient carrying out phase transition to a liquid crystal phase from the 
isotropic phase by the side of an elevated temperature. So, in order to reduce the effect of the temperature 
dependence of deltan in operating temperature limits, it is desirable that the phase transition 
temperature of a liquid crystal ingredient is high. Then, as a result of this invention person's examining 
many things, when phase transition temperature was preferably higher than the upper limit of operating 
temperature limits about 20 degrees or more about 15 degrees C or more, it turned out that it is 
satisfactory on use. Moreover, when phase transition temperature was 80 degrees C or more, although 
the limit like an ingredient became large, it turned out that a use top is satisfactory too. 
(Gestalt 9 of operation) When unsymmetrical surface treatment was performed to one pair of substrates 
holding for example, a liquid crystal layer, as shown in drawing 15 , the peak of two or more brightness 
might produce the brightness-voltage characteristic. In such a case, it can perform easily displaying the 
good image of gradation nature by gamma amendment, without producing the electrical potential 
difference of the range as for which brightness carries out monotone reduction, applying to the electrical 
potential difference to which brightness serves as about 0 level from the electrical potential difference 
which the peak of the brightness of the one where an electrical potential difference is higher produces for 
the driver voltage range, then tone reversal, etc. 

(Gestalt 10 of operation) The gestalt 10 of operation of this invention is hereafter explained based on a 
drawing. The gestalt of this operation can attain raise in brightness, and high contrast-ization by setting 
up appropriately dispersion gain, the product of the magnitude of the refractive-index anisotropy of liquid 
crystal, and the thickness of a liquid crystal layer, etc. 

[0080] Drawing 16 is the sectional view which the liquid crystal display component 101 concerning the 
gestalt 10 of operation of this invention simplified. The liquid crystal display component 101 is a liquid 
crystal display component of a reflective mold, and is a liquid crystal display component of a normally 
white mode. The liquid crystal display component 101 has the polymer dispersed liquid crystal layer 104 
arranged between the array substrate 102, the opposite substrate 103 which counters the array substrate 
102 and is arranged, and the array substrate 102 and the opposite substrate 103. The array substrate 102 
and the opposite substrate 103 are transparent substrates which consist of glass. On this array substrate 
102, the thin film transistor (TFT) as the source line 106, the reflective pixel electrode 105 which consists 
of the metal which has reflexibility, and a pixel switching element etc. is formed. The reflective pixel 
electrode 105 consists of aluminum (aluminum) or chromium (Cr). These source line 106, the reflective 
pixel electrode 105, TFT, etc. are covered with the insulator layer 107. The transparent counterelectrode 
109 and the insulator layer 110 are formed in the medial surface of said opposite substrate 103 in the 
shape of a laminating in this sequence. 

[0081] Moreover, said polymer dispersed liquid crystal layer 104 is made into the structure where the 
liquid crystal drop 112 was distributed in the macromolecule 111, and, as for the liquid crystal in the 
liquid crystal drop 112, that whose dielectric constant anisotropy is forward is used. 

[0082] Here, as for the polymer dispersed liquid crystal layer 104, the dispersion gain SG is filling the 
following relation of the 1st formula. Here, if its dispersion nature is small when the dispersion gain SG is 
defined by SG=(panel brightness / panel illuminance) xpi and is large, and dispersion gain is small, 
dispersion nature means a large thing. [ of dispersion gain ] In addition, the dispersion gain over green 
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light was used for dispersion gain. 
10083] 

50exp(-0.4d)< SG < 360exp(-0.47d) 

d is the thickness (a panel gap is called hereafter.) of the polymer dispersed liquid crystal layer 104. 
[0084] by setting up so that the dispersion gain of the polymer dispersed liquid crystal layer 104 may fill 
the 1st formula as mentioned above, compared with the conventional example, it is markedly alike, and 
quantity brightness and the reflective mold liquid crystal display component of high contrast can be 
realized. In addition, dispersion gain is behind explained in full detail about these, although it can set up 
with magnitude deltan of for example, a refractive -index anisotropy, product deltand with the panel gap d, 
the magnitude of a liquid crystal drop, etc. 

[0085] Moreover, although it is the case where magnitude deltan of the refractive-index anisotropy in the 
room temperature in the liquid crystal in the liquid crystal drop 112 is 0.25 in general, that high 
brightness and high contrast are acquired by filling the 1st formula of the above the case of the value (for 
example, in general 0.15 or more, or less 0.27 extent) of deltan of the liquid crystal ingredient used when 
the values of deltan differ sharply etc. - the [ following ] - high brightness and high contrast can be 
acquired by setting up so that l 1 type may be filled. [ many ] 
[0086] 

50exp(s) (-1.6deltan-d) < - SG < - 360exp (-1.88deltan-d) 

the [ in addition, / the 1st formula of the above, or ] - the values of the dispersion gain SG with which 1' 
type is filled are 10 or more and or less 200 extent in general in panel conditions, such as a common liquid 
crystal ingredient and a panel gap, for example in service temperature within the limits of 10 degrees C 
or more and 60 degrees C or less. 

[0087] The above-mentioned reason will be explained, explaining actuation of the liquid crystal display 
component concerning this invention below. 

[0088] Drawing 17 is drawing for explaining the display action of a reflective mold liquid crystal display 
component, when a display action is explained with reference to drawing 17 , it is shown in drawing 17 (a) 
at the time of an electrical potential difference OFF - as - the liquid crystal in the liquid crystal drop 112 
- an orientation shaft - mutual - a three dimension - being [ therefore ] in random bearing, a panel 
shows a dispersion condition according to the refractive-index difference of liquid crystal and a 
macromolecule 113. At this time, the incident light 120 of a panel turns into the scattered light 121, and a 
white display is obtained. On the other hand, as shown in drawing 17 (b) at the time of an electrical 
potential difference ON, orientation of the liquid crystal in the liquid crystal drop 112 is mostly carried 
out in the panel gap direction. Therefore, a panel will be in a transparence condition by refractive-index 
matching with liquid crystal and the surrounding giant molecule 113. Therefore, dispersion is not 
received, but it is reflected with a reflective pixel electrode, and incident light 120 is emitted from a panel 
as a specular reflection light 122. At this time, light is not emitted in the direction of an observer 125, but, 
as for a panel, a black display is obtained. 

[0089] By the way, the electrical potential difference and the reflection factor property of a polymer 
dispersed liquid crystal display device of having the above-mentioned display action are shown in 
drawing 18 . The property of this drawing 18 is acquired by this invention person's experimental result. 
In addition, the Measuring condition was made into thetal=30 degree and measurement include-angle 
theta2=15 degree (refer to drawing 17 (b)) whenever [ incident angle / of incident light ]. This Measuring 
condition is made to correspond to the view of the criterion of a reflective mold liquid crystal display 
component. 

[0090] After the reflection factor's rising according to the increment in applied voltage and reaching peak 
value, it decreases, so that clearly from drawing 18 . Namely, as for the polymer dispersed liquid crystal 
display device of a reflective mold, a peak reflection factor exists in its electrical potential difference and 
reflection factor property. Such existence of a peak reflection factor will not be found out without this 
invention person's experimental result. 

[0091] Here, it is considered to be based on the following principles that a peak reflection factor exists. 
The principle is explained with reference to drawing 19 . In drawing 19 , the dispersion bearing 
distribution 130 showed the dispersion situation of the panel at the time (equivalent to the A point of 
drawing 18 ) of no electrical-potential- difference impressing, the dispersion bearing distribution 131 
showed the dispersion situation in case a reflection factor serves as max (equivalent to the B point of 
drawing 18 ), and the dispersion bearing distribution 132 showed the dispersion situation at the time of 
impressing an electrical potential difference further (equivalent to C point of drawing 18 ). In the case of 
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the macromolecule distributed panel of a normally white mode, with electrical-potential-difference 
impression, dispersion becomes weak and dispersion bearing distribution is extended in the direction of 
specular reflection of incident light. At this time, the dispersion bearing distribution 131 has a reflection 
factor higher than the dispersion bearing distribution 130 from the location of the observer 125 of 
drawing 19 . Furthermore, if an electrical potential difference is impressed, it will become the dispersion 
bearing distribution 132 mostly converged in the direction of specular reflection, and the reflection factor 
of observer 125 direction will decrease. For this reason, a peak occurs in the reflection factor of an 
electrical potential difference and a reflection factor property, this invention person found out that raise 
in brightness and high contrast-ization could be attained by making into the driver voltage range the 
range of the electrical-potential- difference value from which it becomes a peak to make the intensity level 
in a peak reflection factor into white brightness, i.e., an intensity level, and the 
electrical- potential -difference value from which an intensity level turns into about 0 level, or the range of 
the electrical-potential-difference value in which brightness carries out monotone reduction from the 
above-mentioned peak paying attention to this electrical potential difference and reflection factor 
property. 

[0092] In addition, the mode with which a peak reflection factor exists in an electrical potential difference 
and a reflection factor property was not known conventionally, this having measured the light reflected in 
a panel transverse plane to the incident light from slant, and having acquired the electrical potential 
difference and the reflection factor property - further Since the dispersion gain SG was set up by one to 
about two in the case of the transparency mold, the thing of dispersion gain with dispersion gain 
comparable also about a reflective mold is used, therefore it is thought that it was not that with which a 
peak reflection factor is small and existence of a peak reflection factor may be recognized to be. 
[0093] Here, with reference to drawing 18 , the relation between dispersion gain, and an electrical 
potential difference and a reflection factor property is explained. With the liquid crystal display 
component of the reflective mold using the conventional black absorption plate, the dispersion gain SG is 
one to about two. The actual condition is that are set as about SG=1 in order to acquire [ in / in / generally 
/ a transparency mold liquid crystal display component / in this / a dispersion condition (initial state) ] full 
dispersion, and dispersion gain is set as about SG=1 also in the liquid crystal display component of a 
reflective mold by the idea of what can realize high brightness and high contrast by acquiring full 
dispersion. However, according to this invention person's experimental result, as described above, in an 
electrical potential difference and a reflection factor property, the peak reflection factor (equivalent to 
peak brightness) exists, and the electrical potential difference and reflection factor property in the case of 
being SG=1 are shown by Rhine Ml of drawing 18 . Therefore, in the conventional example set as SG=1, 
an intensity level may be larger than electrical-potential-difference the condition of not impressing (in the 
case of applied-voltage 0V), in fact. In addition, about slanting light, even if a liquid crystal molecule is 
perpendicular to a substrate in the case of SG=1, since the refractive indexes of a macromolecule and 
liquid crystal differ, it is completed as the value which is considerably separated from 0% by the reflection 
factor. Since a black absorption plate is used and the black of a black absorption plate is reflected in black 
level even if it is in such a condition, even if a reflection factor is not 0%, sufficient black level is obtained. 
However, contrast is not high. 

[0094] On the other hand, although based on other conditions, when a panel gap is comparatively large, 
the electrical potential difference and reflection factor property in SG=100 are shown by Rhine M2 of 
drawing 18 , for example. That is, after a reflection factor rises a little from an initial state according to 
the increment in an electrical potential difference, it decreases and converges to about 0%. This is 
considered that change of dispersion nature is small also to the light from slant, when dispersion gain is 
large (namely, when dispersion nature is small). Therefore, it is thought that a peak reflection factor also 
becomes small. On the other hand, since dispersion nature is essentially small, it is completed to about 
0% by the reflection factor by the power surge. In this way, even if dispersion gain is small and it is too 
large, high brightness and high contrast are not acquired. In order to attain a raise in brightness, and 
high contrast-ization, it is admitted that the optimal dispersion gain exists. According to this invention 
person's experimental result, about about ten to 20 dispersion gain is an optimum value. Therefore, by 
setting it as such optimal dispersion gain, the property shown in Rhine M3 of drawing 18 is acquired, and 
a raise in brightness and high contrast-ization can be attained. 

[0095] On the other hand, the dispersion gain from which predetermined contrast is acquired has a panel 
gap and a correlation, and in order to acquire the optimal dispersion gain, it is necessary to take the value 
of a panel gap into consideration. Then, in order to setarch for the optimal dispersion gain concretely, the 
relation of the dispersion gain and contrast which evaluate the polymer dispersed liquid crystal panel 
which has various dispersion engine performance, consequently are shown in drawing 20 was obtained. 
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In addition, the dispersion gain measured by the transparency mold panel was used for dispersion gain. 
Moreover, contrast used the result measured by the same Measuring condition as the case of the 
above-mentioned electrical potential difference and reflection factor property (whenever [ incident angle / 
of incident light / theta ] 1= 30 degrees, the measurement include angle theta 2= 15 degrees). The 
dispersion gain from which contrast serves as max exists, and, moreover, it is admitted that these 
dispersion gain differs about a panel gap so that clearly from drawing 20 . This means that the dispersion 
gain for acquiring the maximum contrast is determined, if a panel gap is set as a certain value. Here, as a 
liquid crystal display component concerning this invention, it was desirable to acquire 70% or more of 
contrast of the maximum contrast, and it decided to ask for the range of the dispersion gain which 
acquires 70% or more of contrast of the maximum contrast. In addition, the contrast of the reflective mold 
panel of the conventional example is usually about ten, and even when large, it is about 15. therefore, if it 
is 70% or more of the maximum contrast, compared with the conventional example, it will be markedly 
alike, and quantity contrast-ization can be realized. 

[0096] It specifically asked for the range of the dispersion gain which acquires 70% or more of contrast of 
the maximum contrast in the following procedures. Namely, the dispersion gain-contrast property about 
each panel gap d (in drawing 20 the property in d= 4.5 micrometers by the reference mark Ll) a reference 
mark L2 shows the property in d= 7 micrometers, and the reference mark L3 shows the property in d= 10 
micrometers. It sets and is 70% of contrast (in drawing 20 Rhine ml, m2, and m3 d= 4.5 micrometers) of 
the maximum contrast. 70% of Rhine of the maximum contrast in 7 micrometers and 10 micrometers is 
shown - **** - the dispersion gain to acquire was searched for and the relation of the panel gap and 
dispersion gain which show this value to drawing 21 by carrying out a sequential plot was obtained. 
When explaining concretely, the points Al and A2 of drawing 20 , A3;Bl, B~2, B3;Cl, and C2 and C3 were 
plotted to drawing 21 . Subsequently, the range of the optimal dispersion gain was computed from the 
relation between the panel gap of drawing 21 , and dispersion gain. 

[0097] Here, Rhine PI of drawing 21 shows a tolerance upper limit, Rhine P2 shows the range of the 
optimal contrast, and Rhine P3 shows a tolerance minimum. Therefore, it is admitted that the range of 
the dispersion gain SG more nearly optimal than the property of drawing 21 should just be located in the 
range of Rhine PI and Rhine P3. If Rhine PI is indicated by the function, it will be SG=360exp (-0.47d) 
here, and if Rhine P3 is indicated by the function, it will be SG=50exp (-0.4d). therefore, the range of the 
optimal dispersion gain SG - 50exp (-0.4d) - < - SG < - 360exp (-0.47d) 
It is understood that ********** { s good. 

[0098] In addition, if Rhine P2 is indicated by the function, it will be SG=265exp (-0.5d). Therefore, if the 
dispersion gain SG is set as 265exp(s) (-0.5d), the maximum contrast in the panel gap will be acquired. 
[0099] Moreover, it was admitted that the relation between the maximum contrast and a panel gap shown 
in drawing 22 was by experiment of this invention person. The maximum contrast is so higher that a 
panel gap is small than this drawing 22 . However, when a panel gap is less than 3 micrometers, it is 
difficult to actually produce to homogeneity. On the other hand, if a panel gap exceeds 8 micrometers, 
since driver voltage will increase, as a reflective mold panel, it is unsuitable. Therefore, as for the panel 
gap d, it is desirable to set it as 3 micrometers or more and 8 micrometers or less. 

(More concrete example of the gestalt 10 of operation) The more concrete example of the gestalt 10 of the 
above-mentioned implementation is explained. 

[0100] The liquid crystal display component 101 shown in drawing 16 was produced by the following 
approaches. On the transparence substrate which consists of glass, the reflective pixel electrode 105 
grade which consists of a TFT component, the source line 106, and aluminum was formed, and it 
considered as the array substrate 102. The reflective pixel electrode 105 was used as the flat specular 
reflection plate at this time. Moreover, the transparent counterelectrode 109 grade was formed on the 
opposite substrate 103. Subsequently, the up-and-down substrate 102,103 was stuck by panel gap 
5micrometer. Next, vacuum impregnation of the polymer dispersed liquid crystal ingredient (trade name* 
PNM201, Dainippon Ink & Chemicals make) was carried out between substrates 102,103. And the 
polymer dispersed liquid crystal ingredient irradiated ultraviolet rays, carried out the polymerization of 
the ingredient to the panel by which vacuum impregnation was carried out, and created the polymer 
dispersed liquid crystal panel. 

[01 01] The electrical potential difference and the reflection factor property of the formed panel were 
measured, and panel evaluation was performed. Thereby, the property of drawing 18 was acquired. Next, 
many panels into which liquid crystal particle size and a panel gap were changed were created, and the 
relation between dispersion gain and contrast was evaluated. Thereby, the property of drawing 20 was 
acquired. In addition, at this time, using the case of a reflective mold panel, and this ingredient, the 
macromolecule distribution liquid crystal layer of this particle size and this panel gap was separately 
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created by the transparency mold panel, and dispersion gain was evaluated from the panel transmitted 
light. Here, contrast was searched for from the value of the peak reflection factor of the direction of 15 
degrees of polar angles when carrying out incidence of 30 degrees of polar angles to the light, and the 
brightness at the time of maximum applying voltage. 

[0102] Moreover, the range of the optimal dispersion gain and the relation of a panel gap which are shown 
in drawing 21 were obtained from drawing 20 . The optimal range at this time is range which can realize 
70% or more of the maximum contrast, drawing 20 - the dispersion gain SG - 50exp (*0.4d) - < " SG < - 
360exp (-0.47d) 

It turns out that high contrast is acquired at the time of ********. d (micrometer) at this time is a panel 
gap. Moreover, contrast can be made into max if SG=265exp (~0.5d) is filled. When a panel gap is 4.5 
micrometers, specifically, the optimal dispersion gain exists in about ten to 40 range. Moreover, as for 
contrast, a maximum of 55 about were obtained by gain 25. Moreover, as shown in drawing 22 , the 
maximums of contrast differ about a panel gap, and if it is 3 micrometers or more and 8 micrometers or 
less, 30 or more contrast and a very good display will be obtained. 

[0103] In addition, although contrast for asking for the optimal range of dispersion gain was made into 
70% or more of the maximum contrast in the above-mentioned example, this may use predetermined 
contrast, such as 50 etc.% or more etc. of the maximum contrast, if needed, the range where dispersion 
gain is the optimal in the case of 50% or more of the maximum contrast - said 70% or more of case - the 
same - drawing 20 - 37exp (-0.37d) - < ~ SG < - 275exp (~0.31d) or 37exp(s) (-1.48deltan-d) - < - SG < ~ 
275exp (-1.24deltan-d) 
It becomes. 

[0104] moreover - the case of 90% of the maximum contrast - 177exp (-0.52d) - < - SG < " 229exp 
(-0.41d) 

or 177exp(s) (-2.08deltan-d) - < ~ SG < - 229exp (~1.64deltan-d) 

It becomes. 

[0105] In 3 micrometers, the range of the dispersion gain optimal in the case of 70% or more of the 
maximum contrast is 15 or more and 108 or less, and the panel gap of the optimal dispersion gain is still 
more specifically 80. 
[0106] 

[Effect of the Invention] As mentioned above, according to this invention, a display brighter than before is 
possible and the liquid crystal display of the dispersion mold whose display grace without tone reversal 
improved can be realized. 



[Brief Description of the Drawings] 

[Drawing l] It is the sectional view which the liquid crystal display 301 concerning the outline of the 
gestalt of operation simplified. 

[Drawing 2] It is drawing for explaining the display action of the liquid crystal display 301 concerning the 
outline of the gestalt of operation. 

[Drawing 3] It is the graph which shows the brightness-voltage characteristic of the liquid crystal display 
301 concerning the outline of the gestalt of operation. 

[Drawing 4] It is the sectional view which liquid crystal display 301 A concerning the gestalt 1 of operation 
simplified. 

[Dr awing 5] It is the sectional view which liquid crystal display 301B concerning the gestalt 2 of operation 
simplified. 

[Drawing 6] It is the graph which shows the brightness -voltage characteristic of the liquid crystal display 
concerning the gestalt 4 of operation. 

[Drawing 7] It is the perspective view of the reflecting plate used in the reflective mold liquid crystal 
display concerning the gestalt 6 of operation. 
[Drawing 81 It is the sectional view of drawing 7 . 

[Drawing 9l It is drawing showing the temperature change of the brightness-voltage characteristic of the 
liquid crystal display concerning the gestalt 7 of operation. 

1 Drawing 10] It is drawing showing the temperature change of the electrical potential difference from 
which the brightness of the liquid crystal display concerning the gestalt 7 of operation becomes a peak. 
[Drawing 1 1] It is the block diagram showing the configuration of the liquid crystal display equipped with 
the temperature sensor concerning the gestalt 7 of operation. 

[Drawing 12] It is the block diagram showing the configuration of the liquid crystal display equipped with 
the photosensor concerning the gestalt 7 of operation. 
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[Drawing 13] It is drawing showing the temperature change of the electrical potential difference from 
which the brightness of the liquid crystal display concerning the gestalt 8 of operation becomes a peak. 
[Drawing 14] It is drawing showing the temperature change of the electrical potential difference from 
which the brightness of the liquid crystal display concerning the gestalt 8 of operation becomes a peak. 
[Drawing 15] It is drawing showing the brightness-voltage characteristic of the liquid crystal display 
concerning the gestalt 9 of operation. 

[Drawing 16] It is the sectional view which liquid crystal display component 101A concerning the gestalt 
10 of operation of this invention simplified. 

[Drawing 17] It is drawing for explaining the display principle of liquid crystal display component 101 A. 
[Drawing 18] It is drawing showing the electrical potential difference and the reflection factor property of 
liquid crystal display component 101A. 

[Drawing 19] It is drawing showing the dispersion property of liquid crystal display component 101 A. 
[ Drawing 20] It is drawing showing the relation between dispersion gain and contrast. 
[. Drawing 21.] It is drawing showing the panel gap dependency of dispersion gain required to realize 
permissible contrast. 

[Drawing 22] It is drawing showing a panel gap and the relation of the maximum contrast. 

1 Drawing 23] It is the graph which shows the brightness -voltage characteristic of the conventional liquid 

crystal display. 

[Description of Notations] 

Ml The observation direction 

LI Incident light 

L2 Reflected light 

101 Liquid Crystal Display Component 

102 Array Substrate 

103 Opposite Substrate 

104 Polymer Dispersed Liquid Crystal Layer 

105 Reflective Pixel Electrode 

106 Source Line 

107 Insulator Layer 

109 Counterelectrode 

110 Insulator Layer 

111 Macromolecule 

112 Liquid Crystal Drop 

113 Macromolecule 

120 Incident Light 

121 Scattered Light 

122 Specular Reflection Light 
125 Observer 

130 Dispersion Bearing Distribution 

131 Dispersion Bearing Distribution 

132 Dispersion Bearing Distribution 

301 Liquid Crystal Display 

302 Bottom Substrate 

303 Upper Substrate 

304 Reflecting Plate 

305 Liquid Crystal Layer 
310 Active-Matrix Substrate 

312 ITO Electrode 

313 Opposite Substrate 

314 Color Filter 

315 Black Matrix 

316 Reflective Pixel Electrode 
320 Reflecting Plate 

331 Liquid Crystal Display 

332 Viewing Area 

333 Temperature Sensor 

334 A/D- Conversion Circuit 

335 Memory 
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336 Drive Circuit 

341 Liquid Crystal Display 

342 Viewing Area 

342a Brightness detection field 

343 Photosensor 

344 A/D- Conversion Circuit 

345 Control Circuit 

346 Drive Circuit 
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40 [0 0 13] H3tiff»»S¥a (ff»aWi*^6B) 
4 kO»J»^O««iat»*0, j§«lf^fi!cg|5 4 j o« 

tT®j-fe<y hM»?a5i i(c3i€>n, cct?aB««« 

&S^fi 4 h KBtt* ntcftWl-t y h (ff »5 ^ 

•y h/^^-#i&£g|$l 2fcizi5>n-S 0 ffift^-i"^^U 

50 fcA/Pi6iHcft»>, WBP*SESK±trFlf , rsJ 
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& i:coa*ff Ki^ < # - >#iBtg£ nt s„ i#8Kf &ib 

3 1;: m h n, c c T-fT 10-tr -y h 8iRg|5 1 l <ofT «j-tr -y h 
fcttilEU tTfHz>y H^5^-#8S^a$l 2tciM5>n 

M? n -y h tfia.— Vfoyti [Djlcifi-^ < iSja^a— «f * 

flutyst/iT 1 } * if /nkje sn, en?. ©iw^titTi&ntTgfl 

5 tSbftSo 

[0 0 14] fr»ifflR8b£^g4 k(C*5V^Tj*^^tlfc 

Aij»««3H¥a (tTftHfTgP) 5»c>Me>n, 
^t-yay (sift) mm (.mz.im<omm. mo, 

fcf<Oa-WSltS«!t) i:LT3.— 9-*6{ceJl?n 
[0015] *«wt*i/^T«f«fr*e:fcti, ff^W 

ff^gBitjaa^B 4 mts^T. n—y . mmmmmm 
mm. a i fcjs<fiugif£i£gg4 j <omm.ycm-3^xmt 

^D,K-y htC^WTlft^T^SC^T-^So CM 
SI4~li!7{cJ;0l«aH-rSo 

[0 0 16] 04—07(2:, *5gB£cDn#-y HefcttS 

s»wtT»«3H->XT-A© i mmmm^TikL, m 4 &l 

£j £bTa8BflfSo 

[0 0 1 7] 0 4 L<*SIB1g(Dfiaa*^L» $fc?\ 

»-a\ as*, mgb, am, fi*., «*«$©S5i!ittfl8 
xf-y7's4T*L <•• znm*nn? « ^«xoRm h u # 

S rg^j b-<;i/ ( rsth'j cwoillMWTtJ:^) 
#^ttW±fro;i.--»f tflEiiJc t ft £ £ , Hf fca— *f 
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[0018] X-^ -y :/ S 4 T?H!#| h U ^*^S«^{C 
(4, X-x>y^S5T\ 0 5fC^r«fc'3l;:, +fcoi*^ 

fttt, »tHiB#£ 1 ~ 4 tC7K¥^-»J b, mtffe)»R'Tf 

*ntf j e-ott«««4» 3, 2, 3 £1^9 <fc^(cK 

fcfc, X-r<y7 p 5©y7ffi^ e fcP>-r\ 3.— 
*-y Hcb<'£*ifi«»*S«fc5fc:LTt>«i:i/\, 
StiX-f- -y y S 7 T*l£?7 h U S $ T-gtt5tl5, 
10 »ThU3tfOfl>Ji:UT«, 3— Hf^X-Y-y^^rJfrtTtt 

7h'J HtfrnitzmSiat, Xf77*S 8 T^IUfB^L 

Lvv^-ycoti-g-lctiX-r-y^S 9l?«r/^*— 
Xf'v/S l~S3<D3.-1f»*, 
m^t-tr-y hfcLTlB«-rs 0 
[0 0 1 9] |g|6(i, L<"^?f^c05aS^:^L, 9ff, 
20 Xf7^S 1?»1<0W5?, l^g, BSaiJUCMW 

Btf, »n, hou fin, m*, isa^o 

^1S^S^:B!*ji^, Xf7/S 3 Tn— ftOig^fT 
^o ^lcXf77S 4T'L<*^S^%Slff-rSfci6«W 

Tfi, a.— *f^X-r-y^?:lfrtT»J^, StVttosK-y h 

30 [0 0 2 0] Xf7^S4 T'Pfl^ h U 

(4, Xf-^S5T% b^?©^* — >*»3L, Xf 
7 7*S 6TIB1tLfc^-yvX{CrG-pT^*±lfS, T 

if s a z<DmMm> l r w^fr-r s . 

tai^fflsaRL, */cffi*-a-*5^So c^m^nm 

ifi, a— tfooJUf^lHiaaff^— ^ffiw±K:a:Si: % 

40 tbrti, ^y^AtcaK-rs^ris, tBitbfc^if« 

«, S, «*, *tf©*^V^cjE5bT/^->a)~ 
<5>tf-?y~7t bTlBlt^nTV^So 

[00 2 1] ^{C, 2)s:|gB^c0n,-}?-y hfc*tt5e»WfT 
•!jS3S>'X7 i A(DfficD^J!ffi*ft|{CO^TIttB^-rSo ±IB 

■VfcbT^-iBffiU n#vKOlfWlfilfcl/T« 
50 m-TSc:i:fcj:oT, 3— if t©^>?77->3 
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[0 0 2 2] fCT\ ^mmBWAC^Xit, 3.—*ftf 
u <y h <D#*±t:TR:fr 3 & if LTMfc i: # tc ^© 

sctfaot, a.— •ften'^^s/g^j&a&us 

oaz«M»«:#t<:»03&>e^Slfc:*ffl-r S c lc £ D , mi 
m3MM*^mZs; if t LTffcfcB L, a.— 9*<0 L <*£*^l 

[0 0 2 3] iE^OBHtttLTti, W£OfiO# 

h £IE*tr S <fc "3 &J#K3:fcH:IE*tr* «fc 3 

[0 0 2 4] JJTFfc, *f*W*^JS6fl»Jk:-Pi/^TaMWr 

Lfci;#. *«a*ff»/^*-><D*ft>6«i3b^fc«i» 

5» L <- * *§BS L fe&b 3 V U *r«±K*«JB* i: 
[0 0 2 5] Hcift^^M-tirSIRK, 0IJ*.ff» * 

□ # y h f±* ^ ^ <fc o xii ■znrzmm<n*¥frioimft<o 

[0 0 2 6] #*^±B5ET&3£.gttS<, fllRtf^ 
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[0 0 2 7] tfctBC9*f^fcLT, ±BB©tH?»i¥iS*ffi 
[0 0 2 8] Sfc. ^iX^t<7)^til?gli;A^7T-4 

[0 0 2 9] 

So i:<tc, fgjRJSl 1-1 5ffi«0«WK:«fcn«f, B 

3 if -enii-r set*?**. 

[0ffiOffi*;S:iaBJi] 

[0 1 ] *«W©n#-y Hc*tt*e8«ffl»a5!*>X 

[02] 01 On— if • &^ffiSl^n0IM»&e>*f 

[033 01 «Dfr»aW»i«i6«©fliiIlli3fio«lSc0T?fe 
30 5„ 

[0 4] «8iOD*-y nc*tt*i»wff»asi->x 

-0Tfe5o 

[0 5] B4©*a3*«w-r*fca&<oBrc**o 

[06] H4T?*B«LfcL<'«*W5fe"r*fci60««* 
[07] B6 0Rf*:fl»J*»iW"r*fc«>©H-efe*. 
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